How Does Youth Cigarette Use Respond to Weak Economic Periods?  Implications for the Current Economic Crisis by Arkes, Jeremy
Calhoun: The NPS Institutional Archive
Faculty and Researcher Publications Faculty and Researcher Publications
2012
How Does Youth Cigarette Use
Respond to Weak Economic Periods? 





   
 
How Does Youth Cigarette Use Respond to Weak Economic Periods?  
Implications for the Current Economic Crisis 
Jeremy Arkes 
Naval Postgraduate School 
Monterey, CA 93943 
arkes@nps.edu 
 
Subst Use Misuse. 2012 Mar;47(4):375-82. doi: 10.3109/10826084.2011.631962. Epub 2011 Nov 28.  
 
Running head: How youth cigarette use responds to the economy 
Keywords: cigarettes, smoking, teenage, adolescent, recession 
 
Abstract 
This paper examines whether youth cigarette use increases in weak economic periods (as do youth 
alcohol and drug use).  The data come from the 1997 National Longitudinal Survey of Youth.  With 
repeated measures over the 1997-2006 period, for almost 9000 individuals, the samples include: 
30,000+ teenagers (15-19) and 30,000+ young adults (20-24).  Logit models with state and year controls 
are estimated.  The results indicate that teenagers and young adults increase cigarette use when the 
economy is weaker, implying that the current financial crisis has likely increased youth cigarette use 






After a long, steep decline in teenage cigarette use in the United States, the trend decelerated, 
and in some cases, reversed itself in 2009.1  While this could be due to reversion to the mean, it also 
may be attributable to the weak economy (along with its weak labor market) during the current financial 
crisis.  Teenage drug and alcohol use have been found to be higher when the economy is weaker—and 
the unemployment rate is higher (Arkes 2007).  Youth cigarette use may follow similar patterns. 
Youth increasing their cigarette use in weak economic periods is quite plausible.  Recessions 
could cause greater depression or stress among youth, and smoking may be their method of dealing 
with such emotions.  In addition, cigarettes are often considered complements to drug and alcohol use 
(Cameron 2001 , Zhao 2004), so youth cigarette use may increase in a recession as a result of higher 
drug and alcohol use.  Furthermore, with more free time during weak economic periods, youth may try 
various activities to add excitement to their lives, which could include trying new things such as 
smoking.   
At the same time, other mechanisms would suggest that youth would reduce their cigarette use 
during weak economic periods.  Youth would have less money in weak economic periods.  Research has 
shown that having spending money is an important determinant of cigarette use for youth (Zhang 2007), 
so they would have more difficulty affording cigarettes.   
Merely examining national trends could not answer the question of how weak economic periods 
(e.g., the current economic crisis) affect youth smoking, as the national prevalence of youth smoking 
would be influenced by changing state and national policies over time, anti-smoking campaigns, and 
other factors.   Given that the effects of the economy at the national level would be confounded with 
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other factors, a more suitable method to determine how the economy affects cigarette use would 
examine how cigarette use has historically been affected by within-state changes in the unemployment 
rate.  While using state-level aggregate data would be ideal, there is no such data available (at least that 
is measured with an adequate level of precision).  Thus, previous social science articles on how the 
economy affects various health behaviors have relied on individual-level data with state identifiers 
(Arkes 2007, Arkes 2009, Dee 2001, Ruhm 1995, Ruhm 2000, Ruhm and Black 2002).  
This paper follows the same methods and uses individual-level longitudinal data to examine how 
changes in the economy affect youth cigarette use.   The results indicate that youth smoking significantly 
increases when the economy is weaker (i.e., when state unemployment rates are higher).  Given the fact 
that other factors (e.g., higher taxes) are influencing cigarette use, it is not surprising that overall use 
rates, in some cases, continued the decline despite the financial crisis.  The results indicate that the 
financial crisis would have made youth smoking worse than it would have otherwise been, meaning that 
it would have counteracted other trends that worked to decrease youth smoking. 
 
MATERIALS AND  METHODS 
Data 
This study uses data from the National Longitudinal Survey of Youth of 1997 (NLSY-97).  The 
NLSY-97 started with nearly 9000 youth in the United States, aged 12-17 in 1997 (born between 1980 
and 1984) and has interviewed them annually since then.  Once sample weights are applied, the sample 
is nationally representative.  The NLSY-97 has a rich set of demographic and background data.  
Furthermore, it asked the respondents annually about various forms of substance abuse, including 
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For each year of the survey, all respondents between 15 and 19 years old are selected for one 
sample and between 20 and 24 years old for the other sample.  The data are then pooled from each 
year into one sample for each of the two age groups.  Thus, individuals will typically have between 3 and 
5 observations in each sample.  Further criteria are that they must have had valid information on 
cigarette use and lived in the United States so that state unemployment rates can be matched to them.  
The sample on 15-19 year olds covers the 1997-2004 surveys, while the sample on 20-24 year olds 
covers the 2000-2007 surveys  (with a few observations from the 1999 survey year being grouped with 
the 2000 survey year).  The sample sizes for each analysis depend on how many observations are 
available for the specific outcome. 
 
Outcome Measures 
Just as with other types of substance use, the respondents are asked several questions on their 
cigarette use each year.  First they are asked whether they had used since the last interview, which is 
typically a period of about one year.  Next, they are asked how many days they had smoked cigarettes in 
the past 30 days.  With this information, three dichotomous outcome measures of cigarette use are 
used: (1) having smoked at all since the last interview (which generally measures “past-year use,” as it is 
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roughly a year between interviews); (2) having smoked at all in the past month; and (3) having smoked 
daily in the past month (i.e., had smoked at least 28 days in the past 30 days).  For the 15-19-year-old 
sample, just 0.4 to 0.7% of the respondents had missing information on the relevant cigarette-use 
variables.  The rate of missing data was higher, but still not terribly large (0.6 to 1.4%) for the 20-24-
year-old sample.   
The top panel of Table 1 shows the means for these outcome measures for the two samples.   
Cigarette use since the last interview is fairly high (42% of the teenage sample and 47% of the young-
adult sample).  Lower rates for past-month use (33% and 41%) suggest that a good part of use over the 
past year could be experimentation.   
 
Explanatory Variables 
The primary explanatory variable, representing the strength of the economy, is the average 
monthly state unemployment rate over the 12 months year prior to the interview.  These data come 
from the Bureau of Labor Statistics (www.bls.gov/data).  A more targeted unemployment rate for 
teenagers and young adults is not available at the state-month level; and, if it were available, it would be 
subject to much greater measurement error than state overall unemployment rates.  Regardless, Arkes 
(Arkes 2007) shows how teenage unemployment follows the same patterns, with more volatility, as the 
overall unemployment rate.  Unemployment rates for young adults would likely follow similar patterns 
as well. 
To help ensure that any unemployment-rate effect is not capturing spurious correlation with 
other state-level factors, the model also includes the average state cigarette sales tax over the prior 12 
months , which was obtained from the Campaign for Tobacco Free Kids.  These data were then deflated 
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by the Current Price Index for All Urban Consumers (CPI-U).  An alternative to using cigarette taxes 
would be to use average state cigarette prices.  However, this would have two drawbacks.  First, 
whereas state cigarette taxes are available monthly, state cigarette prices are only available at the 
annual level, which reduces the precision for calculating the average price over the 12 months preceding 
the respondent’s interview.  Second, as mentioned in the Introduction, cigarette prices could be 
affected by the economy, which means that cigarette prices represent a mechanism for how the 
economy could affect youth cigarette use.  The Statistical Analyses section below explains why including 
mechanism variables would not be optimal for this model. 
Other state policy variables were considered, including a set of variables on smoke-free policies 
in regard to restaurants and workplaces.  The problem with these variables is that the policies 
individuals are subject to are typically at the sub-state level—and even at the sub-city level, as 
businesses often make their own rules in advance of state regulations.  Thus, many respondents would 
be misclassified as which policies they are subject to.  Unfortunately, there is no data available at the 
city level for all years of this analysis.  The Tobacco Use Supplement (TUS) of the Current Population 
Survey does ask about the smoke-free policy of respondents’ workplaces, and researchers have 
estimated state-wide coverage of such smoke-free workplace policies (Shopland et al. 2001).  But, the 
TUS was conducted sporadically and not in a few of the years of this analysis.  And, even if the survey 
was conducted every year, a large proportion of the sample would be misclassified as to the smoke-free 
workplace policy they would be under.  Being unable to control for such policies could affect the 
estimates, although, given the model below, it would only affect the estimates if the within-state 
changes in coverage of smoke-free policies were systematically correlated with the within-state changes 




Given the model described below, other variables should make little difference, as they should 
not be correlated with within-state changes in the state unemployment rate.  Nevertheless, they could 
help in making the estimated effect of the state unemployment rate more precise.  The set of control 
variables includes variables representing gender, race/ethnicity, urbanicity, parents’ educational 
attainment (whether each parent has a high school diploma and a bachelor’s degree, with the categories 
not being mutually exclusive), and which parents the respondent lived with at age 12.  The bottom panel 
of Table 1 shows a list of the explanatory variables, along with their summary statistics for the sample 
associated with the past-month outcomes.  Note that the mean unemployment rate and average 
cigarette tax over the past 12 months is higher for the young-adult sample than the teenage sample 
because both the unemployment rate and state cigarette taxes were higher in the later years when the 
NLSY-97 respondents were in their young-adult years. 
 
Statistical Analyses 
The purpose of the statistical analysis is to determine how cigarette use, among the two youth 
age groups, changes with the strength of the economy.  The model is based on the following equation: 
ist ist ist s t istY X UR    μ μ+ +       (1) 
where Yist is the cigarette-use outcome for individual i in state s in year t, Xist is a vector of individual- and 
family-level characteristics and policy variables for the state over the year prior to the interview, s and 
t represent state and time fixed effects, URist is the average monthly unemployment rate in state s for 
the 12 months prior to person i’s interview, and ist is the error term.   The estimate for  indicates how 
the state unemployment rate (a proxy for the economy) affects youth cigarette use.   
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The empirical models are estimated as logit models to account for the dichotomous dependent 
variables, and they are weighted by sample weights provided by the NLSY-97.  To account for possibly 
correlated observations, the models allow for clustering at the state-year level.  While one may argue 
that individual fixed-effects should be used, doing so would drastically reduce the amount of variation 
available to identify an effect of the economy.  Furthermore, it has been argued that the clustering 
should be corrected at the level at which the primary explanatory variable is measured, which in our 
case, is at the state-year level and not the individual level (Moulton 1990). 
Most importantly, besides the variables listed in Table 1, the models include sets of dummy 
variables for home state and the survey year (or interview round), the latter of which is typically a 6-
month period that overlaps two years, as interviews typically occurred between November and April.  
These time effects capture the effects from changes in the strength of the national economy and 
changes in other factors that affect smoking at the national level, such as changing tastes and the 
implementation of laws prohibiting certain types of advertising.  This has an advantage over using a 
linear or quadratic time trend in that any year-specific divergences from the trend in the unemployment 
rate and cigarette use that are incidentally correlated could affect the estimates.  Using survey-year and 
state dummy variables, as in this approach, is the standard method to determine how changes in the 
economy affect various health behaviors (Arkes 2009, Dee 2001, Ruhm 1995, Ruhm 2000, Ruhm and 
Black 2002, Arkes 2007). By controlling for state and time, the estimated effects of the unemployment 
rate represent how within-state changes in the economy affect within-state changes in cigarette use.   
Following the previous studies on the economy and health behaviors, the purpose of the model 
is to estimate the total effect of changes in the strength of the economy on cigarette use.  The total 
effect, as the prior papers had estimated, refers to: (1) the effect without controlling for any 
mechanisms; and (2) the effect for all people of the given age group, including both existing smokers 
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and potential smokers (or non-smokers) and including both those who become unemployed as a result 
of a weakening economy and those who remain employed.  Thus, the model excludes variables that 
represent mediating factors or mechanisms for how the economy would affect the health behaviors.  To 
include such variables would mean that the model would only estimate a partial effect of the economy.  
For example, suppose that an increase in the unemployment rate would increase the demand for 
cigarettes (i.e., the demand curve would shift right and quantity demanded would increase at any given 
price).  In that case, cigarette prices would increase, causing a countering negative effect on quantity 
demanded by some amount less than the original increase in quantity demanded.  If the model were to 
include a variable for cigarette prices (which is distinct from cigarette taxes), then the coefficient 
estimate on the unemployment rate would indicate how the economy affects youth cigarette use 
beyond any effects of the economy through cigarette prices.  This would no longer indicate how youth 
cigarette use depends on the economy, as it would only capture the original increase in the demand for 
cigarettes and not the counteracting decrease in quantity demanded from the price increase.  Along the 
same lines, the model does not include the individual’s own employment or unemployment status, as 
that would represent a mechanism.  Not including any mediating variables produces a reduced-form 
estimate for the total effect of the economy.  This also means that other types of substance use (alcohol 
and drug use) should be excluded because they are affected by the economy and could be complements 
to cigarette use (Arkes 2007).    
Separate models are estimated for each of the three cigarette-use outcomes for both the 
teenage and young-adult samples.  Odds ratios along with 95% confidence intervals for the odds ratios 
are reported.  Lastly, note that the model aims to estimate a population state average effect.  It does 
not aim to estimate the effect of individual unemployment, but rather how would an increase in the 
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Table 2 reports, for the teenage sample, the odds ratios, the 95% confidence interval for the 
odds ratios, and the p-value for the three models for teenagers.  In each model, the unemployment rate 
has a positive and at least weakly significant effect (p < 0.10) on the probability of smoking, indicating 
that a weak economy leads to more teenage cigarette use.  The odds ratios indicate that an increase in 
the unemployment rate by one percentage point increases the likelihoods of use since the last interview 
by 6.6% (p < 0.05), any past-month use by 5.0% (p < 0.10), and daily past-month use by 6.9% (p < 0.10). 
As for other factors, males have higher past-month use and past-month daily use than females 
(OR=1.08, p < 0.05), but not higher past-year use.  Compared to non-black/non-Hispanics, blacks have 
about 65 to 80% lower odds of smoking (p = 0.000 in all models).  Hispanics also have significantly lower 
prevalence of smoking.  Those with more educated parents generally have lower use rates. Those living 
at age 12 with a set of parents other than one’s biological parents have significantly higher use rates.  
The coefficient estimates on the age and survey year variables may be affected by multicollinearity 
because the respondents are generally older in the later survey years.  Nevertheless, the estimates 
indicate that, relative to 1998 (the reference year, chosen to be consistent across all outcomes), 
cigarette use is lower the year before 1997, perhaps due to the generally lower age of the sample in 
those years.  Relative to 1998, use is lower in the subsequent years.  All of the coefficient estimates after 
1998 are statistically significant, with the exception of 2004, which had much higher standard errors due 
to the small number of observations that year..  And, not surprisingly, use rates increase progressively 
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with age, so that a 19 year old is about 2.5 times more likely to have smoked since the last interview and 
in the past month and 4.2 times more likely to have smoked daily in the past month. 
One result that seems surprising on the surface is that the state cigarette tax has no significant 
effect.  However, this is not inconsistent with the literature, given that several researchers have found 
no evidence for youth being sensitive to cigarette prices or taxes (Chaloupka 1991, Douglas and 
Hariharan 1994, Douglas 1998, Wasserman et al. 1991).  In fact, DeCicca et al. (Decicca et al. 2008) make 
the point that the studies that have found effects of cigarette taxes on youth smoking have relied on 
variation across states in tax rates rather than within-state variation over time.  DeCicca et al.(Decicca et 
al. 2008) argue that this could be problematic because cigarette tax rates are likely set based on the 
anti-smoking sentiment in the state rather than being set randomly.  Unfortunately, whereas it may be 
more empirically sound to control for the state and use within-state variation in taxes as the source of 
identification of the effect, doing so means that the model loses a lot of the variation in tax rates, which 
makes it more difficult to detect any significant effect of cigarette taxes.  Cigarette taxes would most 
surely have some negative effect on youth smoking.  But, given that the current study uses state fixed 
effects and relies on within-state variation over time, the finding of no significant effect of taxes is not 
surprising.  Furthermore, the change in real taxes over time, which are decreasing most of the time due 
to inflation, may be offset by increases in cigarette prices.  As mentioned earlier, cigarette prices are not 
controlled for because they could be a product of the economy and, thus, it would take away from the 
estimated total effect of the economy.  There remains the possibility that there is some incidental 
correlation of the unemployment rate and cigarette prices (not due to any causal relationship) that 
would affect the estimated effects of the unemployment rate on cigarette use.  
Table 3 reports the same set of results for the young-adult sample.  The estimated effects of an 
increase in the state unemployment rate are slightly stronger in magnitude.  A one-percentage-point 
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increase in the unemployment rate is estimated to increase the likelihoods of use since the last 
interview by 6.3% (p < 0.05), past-month use by 6.8% (p < 0.05), and daily past-month use by 8.5% (p < 
0.01).  As with teenagers, the estimates indicate that young-adult cigarette use is higher when the 
economy is weaker.  Males had higher probabilities of cigarette use by 26 to 33%, which is a much 
higher gender difference than for teenagers (p < 0.01).  The differences in cigarette use by 
race/ethnicity, parents’ education, and which biological parents the respondent had lived with at age 12 
were about the same as the differences for teenagers.  The age-gradient in cigarette use, however, was 
much lower for young adults, as the likelihood of smoking was only about 15-19% higher for 24 year old 
than for 20 year olds (p < 0.01).  As time progressed, from the 2000 survey year to the 2007 survey year, 
the respondents were less likely to smoke by about 30% (p < 0.01).  Finally, just as with teenagers, the 





The result that a weak economy (high unemployment rate) leads to more cigarette use among 
teenagers and young adults stands in contrast to one article that finds that adults increase cigarette use 
when the economy is strong (Ruhm 2000).  However, the results of this analysis are more consistent 




The mechanisms for a weak economy causing more teenage cigarette use may be similar to 
some of those that cause teenage drug and alcohol use (Arkes 2007).  Perhaps the increased cigarette 
use is a response to stress or depression brought on by a weak economy, which could be due to their 
own difficulties in the labor market or their parents’ difficulties (and any associated turmoil at home).  It 
could also be that teenagers just have more time on their hands when the economy is weak, and they 
look for new ways to make it more interesting.  Finally, it may be that cigarette use is a complement to 
alcohol and drug use, so that cigarette use increases when drinking and drug use increase, which occurs 
at least for teenagers when the economy is weak (Arkes 2007). 
The estimated relationships between the economy and the measures of cigarette use are 
slightly stronger for the young adults.  This may be due to young adults suffering greater stress and 
depression during an economic downturn.  Young adults are more likely than teenagers to need jobs, as 
they are typically living away from their parents and sometimes have a family of their own they need to 
support.  Thus, losing a job (or job insecurity) would cause greater stress. 
The implication for the current financial crisis is that the large increase in unemployment rates 
likely contributed to higher cigarette use.  It would be difficult to project exactly how much the current 
financial crisis affected drug selling and drug use.  The models are based on a time period when the 
national unemployment ranged from 4% to about 7%.  At the end of 2009, the unemployment rate was 
far beyond that range, closer to 10%.  One can imagine that there are non-linear effects of the 
unemployment rate, yet estimating those would be difficult given the multicollinearity involved in 
having a quadratic term.  Still, the results provide strong evidence that the financial crisis led to higher 
youth cigarette use. 
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Of course, other forces influence smoking rates for teenagers and young adults.  There has been 
a steady decline in past-month use and past-month-daily use for 10th and 12th graders since the mid- to 
late-1990s.2  This has likely been due to, among other things, higher state and federal taxes, other state 
and federal programs aimed at reducing teenage smoking, and perhaps to an increasing stigma of 
cigarette use.  Thus, the results of this study indicate that the current financial crisis likely increased 
youth cigarette use relative to what it would have otherwise been, perhaps counteracting reductions in 
youth smoking from general trends and from anti-smoking campaigns.  





Table 1.  Weighted means for the samples 
Variable 15-19-year-old  
sample (n=35,960) 
20-24-year-old  sample 
(n=35,882) 
Outcomes 
  Any cigarette use in the past yeara 0.421 0.466 
Any cigarette use in the past month 0.329 0.408 
Daily cigarette use in the past month 0.173 0.255 
   Explanatory variables 
  Average state unemployment rate in past year 4.603 5.157 
Average state cigarette tax in past year 0.585 0.841 
Male 0.512 0.511 
Lives in a metropolitan area 0.801 0.893 
Race/ethnicity 
    Non-black, non-Hispanic (reference group) 0.715 0.716 
  Black 0.157 0.156 
  Hispanic 0.127 0.128 
Age indicator variables 
    Age 15 (reference group) 0.138 
   Age 16 0.181 
   Age 17 0.229 
   Age 18 0.225 
   Age 19 0.226 
   Age 20 (reference group) 
 
0.209 
  Age 21 
 
0.210 
  Age 22 
 
0.210 
  Age 23 
 
0.205 




    1997 0.139 
   1998 0.182 
   1999 0.224 0.002 
  2000 0.180 0.043 
  2001  0.136 0.084 
  2002 0.090 0.127 
  2003  0.047 0.165 
  2004 0.002 0.202 
  2005 
 
0.166 
  2006 
 
0.126 
  2007 
 
0.084 
                                                          
a
 Note: sample sizes for “Any cigarette use in the past year” are 29,997 for 15-19 year olds and 31,418 
for 20-24 year olds. 
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Parents’ education (non-mutually exclusive) 
     Mother has a high school diploma 0.764 0.765 
   Mother has a bachelor’s degree 0.194 0.196 
   Mother’s education missing 0.067 0.066 
   Father has a high school diploma 0.679 0.678 
   Father has a bachelor’s degree 0.202 0.205 
   Father’s education missing 0.165 0.165 
Biological parents lived with at age 12   
   Both biological parents (reference group) 0.448 0.443 
   Neither biological parent 0.162 0.161 
   One biological and one other parent 0.047 0.050 





Table 2. The effects of state unemployment rate on cigarette use for teenagers (ages 15-19).b 
 
Cigarette use since last 
interview (n=29,997) 
Cigarette use in past  
month (n=35,960) 
Daily cigarette use in past 
month (n=35,960) 
Average state unemployment rate in past 
year 
1.066 (1.002 - 1.134)** 1.050 (0.997 - 1.106)* 1.069 (0.997 - 1.145)* 
Average state cigarette tax in past year 0.89 (0.77 - 1.04) 0.95 (0.81 - 1.11) 0.95 (0.77 - 1.18) 
Male 1.02 (0.96 - 1.09) 1.08 (1.01 - 1.15)** 1.08 (1.01 - 1.17)** 
Lives in a metropolitan area 0.99 (0.90 - 1.08) 1.00 (0.92 - 1.09) 1.00 (0.90 - 1.10) 
Race/ethnicity (reference group is non-
black, non-Hispanic) 
   
  Black 0.36 (0.33 - 0.39)*** 0.36 (0.33 - 0.39)*** 0.21 (0.18 - 0.23)*** 
  Hispanic 0.63 (0.58 - 0.68)*** 0.60 (0.55 - 0.65)*** 0.40 (0.33 - 0.49)*** 
Age (reference group is age 15)    
  Age 16 1.34 (1.21 - 1.48)*** 1.41 (1.29 - 1.54)*** 1.74 (1.51 - 2.01)*** 
  Age 17 1.64 (1.50 - 1.79)*** 1.86 (1.71 - 2.01)*** 2.61 (2.31 - 2.96)*** 
  Age 18 2.07 (1.89 - 2.27)*** 2.41 (2.21 - 2.62)*** 3.73 (3.26 - 4.26)*** 
  Age 19 2.48 (2.23 - 2.75)*** 2.76 (2.49 - 3.06)*** 4.24 (3.67 - 4.89)*** 
Survey Year (reference group is 1998)    
  1997   -- 0.82 (0.76 - 0.88)*** 0.77 (0.68 - 0.88)*** 
  1998 (reference group)                                              
  1999   0.86 (0.78 - 0.96)*** 0.95 (0.90 - 1.01)*   0.93 (0.85 - 1.01)*   
  2000   0.79 (0.71 - 0.87)*** 0.90 (0.84 - 0.95)*** 0.88 (0.81 - 0.97)*** 
  2001   0.67 (0.60 - 0.76)*** 0.81 (0.76 - 0.87)*** 0.83 (0.74 - 0.93)*** 
  2002   0.62 (0.52 - 0.73)*** 0.76 (0.66 - 0.87)*** 0.75 (0.63 - 0.90)*** 
  2003   0.62 (0.50 - 0.76)*** 0.80 (0.67 - 0.95)**  0.77 (0.61 - 0.97)**  
  2004   0.70 (0.41 - 1.20) 0.97 (0.56 - 1.68)    0.86 (0.48 - 1.53) 
Parents’ education (not mutually exclusive)    
                                                          
b
 The models also include state dummy variables, and the model for use since the last interview includes an indicator for the number of days since the last 
interview.  *, **, and *** indicate statistical significance at the 10, 5, and 1% levels. 
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  Mother has a high school diploma 0.94 (0.87 - 1.03)  0.91 (0.84 - 0.99)**  0.89 (0.80 - 0.98)**  
  Mother has a bachelor’s degree 0.89 (0.82 - 0.98)**  0.84 (0.77 - 0.92)*** 0.73 (0.65 - 0.82)*** 
  Mother’s education is missing 0.82 (0.71 - 0.93)***  0.82 (0.72 - 0.93)*** 0.78 (0.67 - 0.91)*** 
  Father has a high school diploma 0.86 (0.80 - 0.92)***  0.77 (0.72 - 0.83)*** 0.74 (0.66 - 0.83)*** 
  Father has a bachelor’s degree 0.80 (0.73 - 0.87)***  0.75 (0.69 - 0.81)*** 0.61 (0.55 - 0.69)*** 
  Father’s education is missing 0.83 (0.76 - 0.91)***  0.80 (0.73 - 0.88)*** 0.76 (0.67 - 0.85)*** 
Parents lived with at age 12 (reference 
group is living with both biological parents) 
   
  Neither biological parent 1.21 (1.10 - 1.32)***  1.24 (1.14 - 1.35)*** 1.46 (1.31 - 1.63)*** 
  One biological and one other parent 1.66 (1.43 - 1.91)***  1.67 (1.48 - 1.88)*** 2.21 (1.87 - 2.61)*** 







Table 3. The effects of state unemployment rate on cigarette use for teenagers (ages 20-24).b 
 Cigarette use since last 
interview (n=34,632) 
Cigarette use in past  
month (n=35,882) 
Daily cigarette use in past 
month (n=35,882) 
Average state unemployment rate in past 
year 
1.063 (1.010 - 1.117) 1.068(1.015 - 1.124)* 1.085 (1.021 - 1.153) 
Average state cigarette tax in past year 1.009 (0.924 - 1.101) 1.002(0.908 - 1.105)  1.042 (0.935 - 1.161) 
Male 1.26 (1.19 - 1.33)*** 1.33 (1.26 - 1.41)*** 1.27 (1.19 - 1.35)*** 
Lives in a metropolitan area 0.87 (0.79 - 0.95)*** 0.87 (0.79 - 0.95)*** 0.90 (0.81 - 0.99)**  
Race/ethnicity (reference group is non-
black, non-Hispanic) 
   
  Black 0.47 (0.44 - 0.50)*** 0.48 (0.45 - 0.51)*** 0.36 (0.34 - 0.39)*** 
  Hispanic 0.62 (0.57 - 0.67)*** 0.59 (0.55 - 0.64)*** 0.37 (0.32 - 0.42)*** 
Age (reference group is age 15)    
  Age 16 1.04 (0.96 - 1.12)  1.05 (0.97 - 1.13)  1.08 (0.99 - 1.18)    
  Age 17 1.10 (1.02 - 1.19)**  1.12 (1.03 - 1.21)*** 1.12 (1.01 - 1.24)**  
  Age 18 1.08 (0.98 - 1.18)  1.11 (1.01 - 1.23)**  1.15 (1.03 - 1.28)*** 
  Age 19 1.15 (1.05 - 1.27)*** 1.19 (1.08 - 1.32)*** 1.19 (1.06 - 1.34)*** 
Survey Year (reference group is 2000)    
  2001   0.89 (0.79 - 1.02)*  0.96 (0.84 - 1.09)  0.90 (0.77 - 1.04)    
  2002   0.76 (0.66 - 0.89)*** 0.84 (0.73 - 0.98)**  0.78 (0.66 - 0.93)*** 
  2003   0.73 (0.63 - 0.84)*** 0.78 (0.68 - 0.90)*** 0.75 (0.63 - 0.89)*** 
  2004   0.75 (0.66 - 0.85)*** 0.82 (0.72 - 0.93)*** 0.80 (0.68 - 0.93)*** 
  2005   0.71 (0.62 - 0.81)*** 0.76 (0.67 - 0.87)*** 0.75 (0.64 - 0.89)*** 
  2006   0.71 (0.62 - 0.81)*** 0.77 (0.67 - 0.88)*** 0.77 (0.66 - 0.91)*** 
  2007   0.70 (0.61 - 0.81)*** 0.72 (0.61 - 0.84)*** 0.69 (0.57 - 0.84)*** 
                                                          
b
 The models also include state dummy variables, and the model for use since the last interview includes an indicator for the number of days since the last 
interview.  *, **, and *** indicate statistical significance at the 10, 5, and 1% levels. 
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Parents’ education (not mutually 
exclusive) 
   
  Mother has a high school diploma 0.96 (0.88 - 1.05)  0.92 (0.85 - 1.01)*  0.89 (0.82 - 0.98)**  
  Mother has a bachelor’s degree 0.92 (0.86 - 0.99)**  0.88 (0.82 - 0.95)*** 0.76 (0.70 - 0.83)*** 
  Mother’s education is missing 0.92 (0.83 - 1.03)  0.89 (0.80 - 0.99)**  0.84 (0.75 - 0.96)*** 
  Father has a high school diploma 0.81 (0.75 - 0.87)*** 0.82 (0.77 - 0.89)*** 0.74 (0.68 - 0.81)*** 
  Father has a bachelor’s degree 0.86 (0.80 - 0.93)*** 0.78 (0.72 - 0.84)*** 0.61 (0.56 - 0.67)*** 
  Father’s education is missing 0.82 (0.75 - 0.89)*** 0.83 (0.77 - 0.91)*** 0.79 (0.72 - 0.87)*** 
Parents lived with at age 12 (reference 
group is living with both biological parents) 
   
  Neither biological parent 1.30 (1.20 - 1.41)*** 1.32 (1.21 - 1.43)*** 1.51 (1.37 - 1.66)*** 
  One biological and one other parent 1.63 (1.46 - 1.83)*** 1.68 (1.50 - 1.87)*** 2.06 (1.83 - 2.32)*** 
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